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Description
FIELD OF THE INVENTION

[0001] Thisinvention relatesto the field of light emitting
devices (LEDs), and in particular to a light emitting device
having a selectively roughened light emitting surface that
enhances the light extraction efficiency of the device.

BACKGROUND OF THE INVENTION

[0002] The use of roughened emitting surfaces to en-
hance LED extraction efficiency is a common aspect of
numerous LED designs. Roughening may be applied to
different types of LED structures including InGaN, Alin-
GaP systems, and in flip chip bonded, and vertical thin
film device architectures, and others.

[0003] USP 7,875,533, "PACKAGE INTEGRATED
THIN FILM LED, AND DEVICES", issued to John Epler,
Paul Martin and Michael Krames on 25 January 2011,
discloses roughening of the GaN light emitting surface
of an LED to enhance the light extraction efficiency using
a photo-electrochemical etch process using a KOH so-
lution. The depth of the etching is controlled using an
etch stop layer that is grown during the formation of the
light emitting device. In like manner, USPA
2010/0025717, USPA 2009/0146170, USPA
2008/0113463, and USP 7,749782 also disclose tech-
niques for improving light extraction efficiency by rough-
ening the light emitting surface.

[0004] Each of the above referenced methods creates
a substantially uniformly roughened surface that allows
for maximum light extraction, often allowing for the ex-
traction of twice as much light as the original unrough-
ened surface. With continuing increases in light emission
efficiency, a doubling of the light extraction efficiency may
be undesirable in certain applications. For example, it
may be desirable to limit the total light output to a cus-
tomer’s maximum-flux specification, to conform to a par-
ticular standard, or to achieve a particular lighting effect.
[0005] Foreachroughening method it may be possible
to change the light extraction efficiency by changing the
characteristics of the roughening, such as by changing
the parameters of the roughening process to increase or
reduce the coarseness or other aspect of the resultant
roughened surface. However, the cost of developing cus-
tomized processes may be excessive, and the achieva-
ble range of controllable efficiency may be limited or sub-
ject to variances in the process.

[0006] EP 1 965 444 A1 discloses a semiconductor
light-emitting device comprising a substrate, an n-type
semiconductor layer, a light-emitting layer, and a p-type
semiconductor layer, a positive electrode which is pro-
vided so as to contact the p-type semiconductor layer,
and a negative electrode which is provided so as to con-
tact the n-type semiconductor layer. The positive elec-
trode has openings and the surface of the p-type semi-
conductor layer corresponding to the openings is rough-
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ened.

[0007] US 2011/012154 A1 discloses a LED element
comprising a semiconductor laminated structure with an
n-type semiconductor layer, a p-type semiconductor, a
light emitting semiconductor interposed between the lay-
ers, a p-side electrode formed on the surface of the p-
type semiconductor layer and an n-side electrode con-
nected to the n-type semiconductor layer. The p-side
electrode comprises a transparent conductive film com-
prising a window region serving as a window for extract-
ing light generated in the light emitting part. A flat section
and a rough surface section formed by a roughening
treatment are arranged to form a predetermined mixed
pattern on the upper surface of the p-type semiconductor
layer. The flat and rough surface sections are covered
with the transparent conductive film of the p-side elec-
trode.

SUMMARY OF THE INVENTION

[0008] It would be advantageous to be able to reliably
and/orinexpensively control the light extraction efficiency
of a light emitting device. It would also be advantageous
to be able to control the light extraction efficiency of a
light emitting device without substantially affecting and/or
being affected by the processes used to roughen the sur-
face of the light emitting device.

[0009] The method of the invention is defined in claim
1, the device of the invention is defined by claim 8 and
embodiments of the invention are further defined in the
independent claims.

[0010] To better address one or more of these con-
cerns, in an embodiment of this invention, conventional
techniques are used to roughen the surface of a light
emitting device to enhance the light extraction efficiency,
but the amount of roughened area is selected to achieve
a desired level of light extraction efficiency. Photo-litho-
graphic techniques may be used to create a mask that
limits the roughening to select areas of the light emitting
surface. Because the amount of roughened area can be
precisely controlled, the light extraction efficiency can be
precisely controlled, substantially independent of the par-
ticular process used to roughen the surface. Additionally,
the selective roughening of the surface may be used to
achieve a desired light emission output pattern.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention is explained in further detail, and
by way of example, with reference to the accompanying
drawings wherein:

FIGs. 1A-1C illustrate an example prior art process
for enhancing the light extraction efficiency of a light
emitting device by roughening the light emitting sur-
face of the light emitting device.

FIG 2 illustrates an example flow diagram of a proc-
ess for enhancing the light extraction efficiency of a



3 EP 2 803 093 B1 4

light emitting device by roughening select areas of
the light emitting surface of the light emitting device.
FIG. 3 illustrates an example relationship between
the light extraction efficiency and the percentage of
roughened area on the light emitting surface.

FIGs. 4A-4D illustrate example patterns of selective
roughened light emitting surfaces.

[0012] Throughout the drawings, the same reference
numerals indicate similar or corresponding features or
functions. The drawings are included for illustrative pur-
poses and are not intended to limit the scope of the in-
vention.

DETAILED DESCRIPTION

[0013] In the following description, for purposes of ex-
planation rather than limitation, specific details are set
forth such as the particular architecture, interfaces, tech-
niques, etc., in order to provide a thorough understanding
of the concepts of the invention. However, it will be ap-
parent to those skilled in the art that the present invention
may be practiced in other embodiments, which depart
from these specific details. In like manner, the text of this
description is directed to the example embodiments as
illustrated in the Figures, and is not intended to limit the
claimed invention beyond the limits expressly included
in the claims. For purposes of simplicity and clarity, de-
tailed descriptions of well-known devices, circuits, and
methods are omitted so as not to obscure the description
of the present invention with unnecessary detail.

[0014] FIGs. 1A-1Cillustrate an example prior art proc-
ess for enhancing the light extraction efficiency of a light
emitting device 110 by roughening the light emitting sur-
face 115 of the light emitting device. For the purposes of
this discloser, the light emitting surface 115 of the device
is considered to be the portions of the surface of the de-
vice that are able to emit the light generated within the
device. Portions of the surface of the device that are un-
able to emit the light, such as portions covered by con-
tacts or other structures are not light emitting surfaces.
For ease of illustration and explanation, the light emitting
surface 115isillustrated as being the entire upper surface
of the device 110, although there are likely to be regions
of the upper surface through which no light is emitted,
and are thus not part of the light emitting surface, per se.
[0015] FIG. 1A illustrates an example flow diagram for
the process. The light emitting device 110 may be created
by any of a variety of processes known in the art, and
includes an upper surface that may include GaN, Alln-
GaP, or other material. Due to a difference in the index
of refraction between the surface material and the mate-
rial exterior to the device 110, which may be air, or a
subsequently applied epoxy or other material, the sub-
stantially flat upper surface, a substantial amount of the
light generated within the device 110 is internally reflect-
ed from the surface 115, and subsequently absorbed
within the device 110.
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[0016] To increase the amount of light that is extracted
from the device 110, the light emitting surface 115 is
roughened to improve the light extraction efficiency. Any
number of processes 150 may be used to produce a de-
vice 180 with a roughened surface 185, including, for
example, plasma etching, wet chemical, photo electro-
chemical (PEC), laser, and other methods. An example
etching process may include, for example, an inductively
coupled plasma etching system with high bias power
100-1000W and introduction of etching gasses such as
Ar, 02, HBr, C12, BC13, SiC4, SF6. For ease of refer-
ence, the term ’etching’ is used hereinafter to refer to any
method that introduces a roughened surface 185 to the
light emitting device 110, producing a light emitting de-
vice 180 having a roughened surface.

[0017] FIGs.1Band1Cillustrate images ofanexample
roughened surface 185 of a plasma etched light emitting
device 180. The irregular interface between the light emit-
ting surface 185 and the material exterior to the device
180 reduces the likelihood that light beams become
‘trapped’ within the device 180 due to internal reflection,
thereby increasing the amount of light that is extracted
from the roughened surface 185. A doubling in light ex-
traction by roughening the flat light emitting surface 115
of a device 110 is not uncommon.

[0018] As noted above, the light emitting surface 115
is illustrated as extending across the upper surface of
the device 110 for ease of illustration, although the upper
surface may include regions that are not part of the light
emitting surface 115, such as contact areas. In like man-
ner, theroughened surface 185 is illustrated as extending
across the upper surface of the device 180, although for
the purposes of this disclosure, the roughened surface
185 corresponds to a roughening of the light emitting
surface 115. That is, the aforementioned portions of the
upper surface of the device 110 that are not included in
the light emitting surface 115 are not included in the
roughened surface 185, regardless of whether these por-
tions are roughened by the etching process 150.
[0019] As mentioned above, in some applications, it is
desirable to produce a particular amount of light, rather
than as much light as the device 180 is capable of pro-
ducing. Assuming that the techniques used to produce
the device 180 are capable of producing devices 180 that
are able to produce more than the amount of light desired,
the parameters of one or more of the manufacturing proc-
esses may be adjusted to produce less than the maxi-
mum achievable light output. For example, the amount
of light reaching the surface 115 of the device 180 may
be reduced by allowing more of the generated light to be
absorbed within the device 180, or by allowing more of
the light reaching the surface 185 to be internally reflect-
ed, or by a combination of both.

[0020] For example, to reduce the light extraction effi-
ciency, the duration of exposure to the etching chemicals,
or the concentration or intensity of the etching chemicals,
may be adjusted to reduce the degree of roughening,
thereby increasing the likelihood of light being absorbed
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within the device before it is able to escape through the
light emitting surface of the device. If the process of the
aforementioned USP 7,875,533 is used, for example, the
growth of the etch-stop layer may be controlled to reduce
the degree of surface roughening.

[0021] Thatis, to control the maximum light output pro-
vided by the device, the parameters of the etching proc-
ess may be adjusted to be ’sub-optimal’ to reduce the
efficiency of the light extraction from the device. Howev-
er, the degree of precision and/or the range of control
thatis/are achievable by a sub-optimized etching process
may not be sufficient to provide the desired level of light
output, and modifying process parameters for different
levels of light output for different applications may intro-
duce additional tasks and costs associated with such
process control.

[0022] Inanexample embodimentofthis invention, the
proportion of the surface area that is roughened is con-
trolled to achieve a desired level of light extraction effi-
ciency. In this manner, the process parameters may be
maintained at their optimal levels, and a wide range of
precise control can be achieved. That is, the control will
range from the minimal extraction efficiency provided by
a completely un-roughened surface to the maximum ex-
traction efficiency provided by a completely roughened
surface, with the precision of the process being controlled
by the precision with which areas of the surface are se-
lected to be roughened or un-roughened.

[0023] FIG. 2 illustrates an example process for con-
trolling the light output of a light emitting device based
on the amount of area that is roughened on the surface
of the device.

[0024] A masking process 230 is used to apply an etch-
ing-preventing or etching-inhibiting pattern 235 on the
light emitting device 110. As is well known in the art,
techniques are available to precisely create a pattern of
material 235 upon a surface 115, including, for example,
photo-lithography, screen-printing, and so on. The ma-
terial selected for creating the pattern 235 will be depend-
ent upon the particular etching process 150 that is sub-
sequently applied. In an example plasma etch process,
conventional photo-resist material may be used.

[0025] One of skill in the art will recognize that, in some
processes, the etching-inhibiting pattern 235 may also
be created by creating a 'negative’ pattern of etching-
producing or etching-enhancing material in the areas
where the etching is to be produced. In like manner, one
of skill in the art will recognize that other processes, such
as laser etching may be used to selectively roughen the
surface.

[0026] The surface areathatis not masked by the etch-
ing-inhibiting material 235 is roughened by applying a
surface etch process 150. As noted above, because the
extraction efficiency is controlled based on the amount
of area that is roughened, this process does not require
modifications to the conventional etch process 150, per
se. This etch process 150 produces alight emitting device
280 having roughened surfaces 285 only in the areas
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defined by the pattern 235.

[0027] Optionally, a finishing process 270 may be ap-
plied to remove any residual material from the selectively
roughened light emitting device 280. In the example plas-
ma-etch process with photo-resist material 235, the pho-
to-resist material may be removed to produce a light emit-
ting device having areas of the original un-roughened
surface 115 and areas of roughened surface 285. This
removal process may include using a conventional wet-
resist stripping process or O2 ash process.

[0028] Given alight emitting device 280 with un-rough-
ened areas 115 and roughened areas 285, the light ex-
traction efficiency will be determined by the relative pro-
portions of these areas 115, 285.

[0029] In the example plasma-etching of selected ar-
eas of the surface, the extraction efficiency has been
found to be substantially linear with respect to the pro-
portion of roughened surface area, as illustrated by the
line 350 in FIG. 3. In this example, the light output is
normalized to the amount of light that the original light
emitting device 110 with an un-roughened surface 115.
Asillustrated in this figure, a fully roughened surface 285
provides about twice the light output as an un-roughened
surface 115. As illustrated at 355 of FIG. 3, when three-
quarters (75%) of the surface area is roughened, the light
outputis about 1.75 times the light output of the un-rough-
ened surface 115.

[0030] Other processes may produce a different rela-
tionship between the amount of light output 320 and the
proportion of roughened area 310, and such a relation-
ship can be easily determined by sampling the light output
of devices having different proportions of roughened ar-
eas. Once the relationship between light output 320 and
roughened area 310 is determined, a precise control of
the output of the device 280 can be easily achieved by
precisely controlling the proportion of the areas 115 and
285 on the surface of the device 280.

[0031] FIGs. 4A-4D illustrate example patterns of se-
lective roughened light emitting surfaces. One of skill in
the art will recognize that any of a variety of roughened
patterns may be used to achieve different optical effects
while also controlling the amount of light being emitted
from the surface.

[0032] FIG. 4A illustrates an example surface area of
adevice having roughened areas 285 and un-roughened
areas 115 arranged in vertical bands. In this example,
the proportion of roughened area is about 75%, which,
in the example of a linear relationship 350 between light
output 320 and roughened area 310 of FIG. 3, will provide
for a light output that is about 1.75 times the amount of
light provided by the light emitting device before rough-
ening.

[0033] Inthis example, bands of brighter light from the
roughened areas 285 will be produced, and may be ob-
jectionable. One of skill in the art will recognize that al-
ternative patterns may be defined having the desired pro-
portion of roughened area with less noticeable patterns.
For example, instead of the nine bright roughened bands
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285 of FIG. 4A, with clearly distinguishable dimmer un-
roughened bands 115, hundreds of roughened bands
285 could be provided, with correspondingly smaller dim-
mer bands 115 that are indistinguishable by the human
eye.

[0034] FIG. 4B illustrates a checker-board like ar-
rangement of roughened areas 285 and un-roughened
areas 115. The example pattern provides for a proportion
of roughened area of about 50%, which, in the example
of FIG. 3, will provide a light output of about 1.5 times
the amount of light provided by the light emitting device
before roughening. By arranging the areas 285, 115in a
checkerboard arrangement, the contrast between the
brighter light over the areas 285 and dimmer light over
the areas 115 will be less noticeable than a pattern of
bands having the same proportion of roughened areas
285. As in the example of FIG. 4A, the number of distinct
areas 285, 115 may be increased to reduce any notice-
able optical anomalies.

[0035] Inthe examples of FIG. 4A and 4B, techniques
for obscuring the light output pattern produced by the
arrangement of roughened and un-roughened areas
285, 115 are presented. In some applications, a distin-
guishable light output pattern may be desirable.

[0036] In FIG. 4C, the roughened areas 285 are ar-
ranged to provide a light output pattern that will be bright-
er in the center region, and progressively dimmer as the
distance from the center increases, providing a spotlight-
like pattern. The rings 285, 115 will be sized to provide
the desired amount of light outputbased on the proportion
of these roughened 285 and un-roughened 115 areas.
[0037] In FIG. 4D, the roughened areas 285 are ar-
ranged to provide a bright-center pattern with an elliptical
light output pattern.

[0038] These patterns 4A-4D are provided merely to
illustrate that virtually any pattern may be used to create
a desired optical effect while at the same time controlling
the amount of light that will be emitted from the light emit-
ting surface. Other patterns will be evident to one of skill
in the art. For example, in the patterns of FIGs. 4C-4D,
the un-roughened pattern 285 at the center of the surface
may be as illustrated, while the area beyond this center
may be a less noticeable pattern, such as the checker-
board arrangement of FIG. 4B. In like manner, the mask
may also define a graphic or decorative image.

[0039] While the invention has beeniillustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, suchillustration and description are to be considered
illustrative or exemplary and not restrictive; the invention
is not limited to the disclosed embodiments.

[0040] Forexample, itis possible to operate the inven-
tion in an embodiment wherein a greater range of control
is provided by further limiting the amount of light that is
emitted from the un-roughened surface 115. That is, in
FIG. 3, the relation 350 between the light output 320 and
the roughened area 310 is assumed to range from totally
flat surface 115 to a totally roughened surface 185. How-
ever, if regions of the un-roughened surface are opaque,
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the light output may be reduced below the amount of light
that is produced by a (non-opaque) totally flat surface
115. Such opacity may be achieved by leaving some or
all of the mask material 235 on the surface of the selec-
tively etched device 280 of FIG. 2.

[0041] In like manner, although the invention is pre-
sented in the context of a binary 'roughened’/’ not rough-
ened’ masking process, a combination of techniques may
be used to create particular optical effects. A forced
Gaussian profile may be produced, for example, by cre-
ating a bulls-eye pattern wherein a center section is
roughened completely and other sections are roughened
at lower percentages. The variation in roughening may
be produced by selectively applying multiple stages of
the roughening process, by using different roughen-in-
hibiting materials, by growing etch-stop layers at different
depths, and so on.

[0042] Other variations to the disclosed embodiments
can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of
the drawings, the disclosure, and the appended claims.
In the claims, the word "comprising" does not exclude
other elements or steps, and the indefinite article "a" or
"an" does not exclude a plurality. A single processor or
other unit may fulfill the functions of several items recited
in the claims. The mere fact that certain measures are
recited in mutually different dependent claims does not
indicate that a combination of these measured cannot be
used to advantage. A computer program may be
stored/distributed on a suitable medium, such as an op-
tical storage medium or a solid-state medium supplied
together with or as part of other hardware, but may also
be distributed in other forms, such as via the Internet or
other wired or wireless telecommunication systems. Any
reference signs in the claims should not be construed as
limiting the scope.

Claims
1. A method comprising:

creating a light emitting device (280) having a
surface, which light emitting device is structured
to emit light through a defined light emitting sur-
face,

wherein the defined light emitting surface is a
portion of the surface of the device that is able
to emitthe light generated within the device, and
wherein the defined light emitting surface does
not include portions of the surface of the device
that are unable to emit the light, in particular
those portions of the surface of the device that
are covered by a contact or another structure,
identifying one or more select areas in the de-
fined light emitting surface, and

altering the defined light emitting surface to cre-
ate a pattern of roughened surface areas (285)
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corresponding to the select areas and unrough-
ened surface areas (115).

The method of claim 1, wherein the identifying in-
cludes applying a mask material that defines the se-
lect areas.

The method of claim 2, wherein applying the mask
material includes a photo-lithographic process.

The method of claim 1, wherein the light emitting
device (280) emits light from the roughened surface
areas (285) at a first light output level and from the
not roughened surface areas (115) at a second light
outputlevelthatis less than the first light output level.

The method of claim 4, wherein the first light output
level is approximately twice the second light output
level.

The method of claim 1, wherein the select areas are
patterned to provide a distinguishable optical effect.

The method of claim 1, wherein the altering includes
roughening at least one of the select areas to a de-
gree of roughness that differs from a degree of rough-
ness of another of the select areas.

A light emitting device (280) comprising:

a light emitting structure having a surface, which
light emitting structure is structured to emit light
through a defined light emitting surface,
wherein the defined light emitting surface is a
portion of the surface of the device that is able
to emit the light generated within the device, and
wherein the defined light emitting surface does
not include portions of the surface of the device
that are unable to emit the light, in particular
those portions of the surface of the device that
are covered by a contact or another structure,
the defined light emitting surface comprising a
pattern of roughened surface areas (285) and
not roughened surface areas (115).

The light emitting device of claim 9, wherein the
roughened surface areas (285) are patterned to pro-
vide a distinguishable optical effect.

The light emitting device of claim 9, wherein the light
emitting device emits light from the roughened sur-
face areas (285) at a first light output level and from
the not roughened surface areas (115) at a second
light output level that is less than the first light output
level.

The light emitting device of claim 11, wherein the
first light output level is approximately twice the sec-
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ond light output level.

12. The light emitting device of claim 9, wherein the
roughened surface areas (285) include a plurality of
select areas, and at least one of the select areas is
roughened to a degree of roughness that differs from
a degree of roughness of another of the select areas.

13. The light emitting device of claim 9, wherein the pat-
tern is a checker-board like arrangement of rough-
ened surface areas (285) and not roughened surface
areas (115).

14. The light emitting device of claim 9, wherein the
roughened surface areas (285) are arranged to pro-
vide a light output pattern that is brighter in a center
region of the light emitting surface and progressively
dimmer as a distance from the center region increas-
es.

15. The light emitting device of claim 9, wherein the
roughened surface areas (285) are arranged to pro-
vide a bright-center pattern with an elliptical light out-
put pattern.

Patentanspriiche
1. Verfahren, Folgendes umfassend:

Erzeugen einer lichtemittierenden Vorrichtung
(280) mit einer Oberflache, wobei die lichtemit-
tierende Vorrichtung dafir strukturiert ist, Licht
durch eine definierte lichtemittierende Oberfla-
che zu emittieren,

wobei die definierte lichtemittierende Oberfla-
che ein Abschnitt der Oberflache der Vorrich-
tung ist, der in der Lage ist, das in der Vorrich-
tung erzeugt Licht zu emittieren, und

wobei die definierte lichtemittierende Oberfla-
che keine Abschnitte der Oberflache der Vor-
richtung beinhaltet, die nicht in der Lage sind,
das Licht zu emittieren, insbesondere die Ab-
schnitte der Oberflache der Vorrichtung, die
durch einen Kontakt oder eine andere Struktur
bedeckt sind,

Identifizieren eines oder mehrerer Auswahlbe-
reiche in der definierten lichtemittierenden
Oberflache und Umgestalten der definierten
lichtemittierenden Oberflache, um ein Muster
aus aufgerauten Oberflachenbereichen (285),
die den Auswahlbereichen entsprechen, und
nicht aufgerauten Oberflachenbereichen (115)
Zu erzeugen.

2. Verfahrennach Anspruch 1, wobei das Identifizieren
das Aufbringen eines Maskierungsmaterials bein-
haltet, das die Auswahlbereiche definiert.
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Verfahren nach Anspruch 2, wobei das Aufbringen
des Maskierungsmaterials einen fotolithografischen
Prozess beinhaltet.

Verfahren nach Anspruch 1, wobei die lichtemittie-
rende Vorrichtung (280) Licht von den aufgerauten
Oberflachenbereichen (285) mit einem ersten Licht-
ausgabepegel und von den nicht aufgerauten Ober-
flachenbereichen (115) mit einem zweiten Lichtaus-
gabepegel emittiert, der kleiner als der erste Licht-
ausgabepegel ist.

Verfahren nach Anspruch 4, wobei der erste Licht-
ausgabepegel ungefahr das Doppelte des zweiten
Lichtausgabepegels betragt.

Verfahren nach Anspruch 1, wobei die Auswahlbe-
reiche gemustert sind, um einen erkennbaren opti-
schen Effekt bereitzustellen.

Verfahren nach Anspruch 1, wobei das Umgestalten
das Aufrauen von mindestens einem der Auswahl-
bereiche auf einen Rauigkeitsgrad umfasst, der sich
von einem Rauigkeitsgrad eines anderen der Aus-
wabhlbereiche unterscheidet.

Lichtemittierende Vorrichtung (280), Folgendes um-
fassend:

eine lichtemittierende Struktur mit einer Ober-
flache, wobei die lichtemittierende Struktur dafir
strukturiert ist, Licht durch eine definierte lichte-
mittierende Oberflache zu emittieren,

wobei die definierte lichtemittierende Oberfla-
che ein Abschnitt der Oberflache der Vorrich-
tung ist, der in der Lage ist, in der Vorrichtung
erzeugtes Licht zu emittieren, und

wobei die definierte lichtemittierende Oberfla-
che keine Abschnitte der Oberflache der Vor-
richtung beinhaltet, die nicht in der Lage sind,
das Licht zu emittieren, insbesondere die Ab-
schnitte der Oberflaiche der Vorrichtung, die
durch einen Kontakt oder eine andere Struktur
bedeckt sind,

wobei die definierte lichtemittierende Oberfla-
che ein Muster aus ausgerauten Oberflachen-
bereichen (285) und nicht aufgerauten Oberfla-
chenbereichen (115) umfasst.

Lichtemittierende Vorrichtung nach Anspruch 9, wo-
bei die aufgerauten Oberflachenbereiche (285) ge-
mustert sind, um einen erkennbaren optischen Ef-
fekt bereitzustellen.

Lichtemittierende Vorrichtung nach Anspruch 9, wo-
bei die lichtemittierende Vorrichtung Licht von den
aufgerauten Oberflachenbereichen (285) mit einem
ersten Lichtausgabepegel und von den nicht aufge-
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rauten Oberflachenbereichen (115) mit einem zwei-
ten Lichtausgabepegel emittiert, der kleiner als der
erste Lichtausgabepegel ist.

Lichtemittierende Vorrichtung nach Anspruch 11,
wobei der erste Lichtausgabepegel ungeféhr das
Doppelte des zweiten Lichtausgabepegels betragt.

Lichtemittierende Vorrichtung nach Anspruch 9, wo-
bei die aufgerauten Oberflaichenbereiche (285)
mehrere Auswahlbereiche beinhalten und mindes-
tens einer der Auswahlbereiche auf einen Rauig-
keitsgrad aufgeraut ist, der sich von einem Rauig-
keitsgrad eines anderen der ausgewahlten Bereiche
unterscheidet.

Lichtemittierende Vorrichtung nach Anspruch 9, wo-
bei das Muster eine schachbrettartige Anordnung
aufgerauter Oberflachenbereiche (285) und nicht
aufgerauter Oberflachenbereiche (115) ist.

Lichtemittierende Vorrichtung nach Anspruch 9, wo-
bei die aufgerauten Oberflachenbereiche (285) da-
fir angeordnet sind, ein Lichtausgabemuster bereit-
zustellen, das in einer mittleren Region der lichte-
mittierenden Oberflache heller ist und mit einem gré-
Rer werdenden Abstand zur mittleren Region zuneh-
mend dunkler wird.

Lichtemittierende Vorrichtung nach Anspruch 9, wo-
bei die aufgerauten Oberflachenbereiche (285) da-
fir angeordnet sind, ein Muster mit heller Mitte und
einem elliptischen Lichtausgabemuster bereitzustel-
len.

Revendications

1.

Procédé comprenant :

la création d’'un dispositif électroluminescent
(280) ayant une surface, ledit dispositif électro-
luminescent étant structuré pour émettre de la
lumiere a travers une surface d’émission de lu-
miére définie,

dans lequella surface d’émission de lumiére dé-
finie est une partie de la surface du dispositif qui
peut émettre la lumiére générée dans le dispo-
sitif, et

dans lequella surface d’émission de lumiére dé-
finie ne comprend pas les parties de la surface
du dispositif qui ne peuvent pas émettre la lu-
miére, et en particulier les parties de la surface
du dispositif qui sont recouvertes par un contact
ou une autre structure,

I'identification d’'une ou plusieurs zones sélec-
tionnée(s) dans la surface d’émission de lumiere
définie, et la modification de la surface d’émis-
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sion de lumiere définie afin de créer un motif de
zones a surface rugueuse (285) correspondant
aux zones sélectionnées et de zones a surface
non rugueuse (115).

Procédé selon larevendication 1, dans lequel I'iden-
tification comprend Il'application d’'un matériau de
masque qui définit les zones sélectionnées.

Procédé selon la revendication 2, dans lequel I'ap-
plication du matériau de masque comprend un pro-
cessus photolithographique.

Procédé selon la revendication 1, dans lequel le dis-
positif électroluminescent (280) émet de la lumiére
depuis les zones a surface rugueuse (285) a un pre-
mier niveau de sortie de lumiére, et depuis les zones
a surface non rugueuse (115) a un second niveau
de sortie de lumiére qui est inférieur au premier ni-
veau de sortie de lumiere.

Procédé selon larevendication 4, dans lequel le pre-
mier niveau de sortie de lumiére est approximative-
ment deux fois supérieur au second niveau de sortie
de lumiére.

Procédé selon la revendication 1, dans lequel les
zones sélectionnées sont gravées afin de garantir
un effet optique qui peut étre distingué.

Procédé selon la revendication 1, dans lequel la mo-
dification comprend le rainurage d’au moins I'une
des zones sélectionnées selon un degré de rugosité
qui differe d’'un degré de rugosité d’'une autre des
zones sélectionnées.

Dispositif électroluminescent (280) comprenant :

une structure électroluminescente ayant une
surface, ladite structure électroluminescente
étant structurée pour émettre de la lumiére a
travers une surface d’émission de lumiére défi-
nie,

dans lequel la surface d’émission de lumiére dé-
finie est une partie de la surface du dispositif qui
peut émettre la lumiére générée dans le dispo-
sitif, et

dans lequel la surface d’émission de lumiére dé-
finie ne comprend pas les parties de la surface
du dispositif qui ne peuvent pas émettre la lu-
miere, et en particulier les parties de la surface
du dispositif qui sont recouvertes par un contact
ou une autre structure,

la surface d’émission de lumiére définie com-
prenant un motif de zones de surface rugueuses
(285) et de zones de surface non rugueuses
(115).
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Dispositif électroluminescent selon la revendication
9, dans lequel les zones a surface rugueuse (285)
sont gravées afin de garantir un effet optique qui
peut étre distingué.

Dispositif électroluminescent selon la revendication
9, dans lequel le dispositif électroluminescent émet
de la lumiére depuis les zones a surface rugueuse
(285) a un premier niveau de sortie de lumiere, et
depuis les zones a surface non rugueuse (115) a un
second niveau de sortie de lumiere qui est inférieur
au premier niveau de sortie de lumiére.

Dispositif électroluminescent selon la revendication
11, danslequelle premier niveau de sortie de lumiére
est approximativement deux fois supérieur au se-
cond niveau de sortie de lumiére.

Dispositif électroluminescent selon la revendication
9, dans lequel les zones a surface rugueuse (285)
comprennent une pluralité de zones sélectionnées,
et au moins I'une des zones sélectionnées est rai-
nurée selon un degré de rugosité qui differe d’un
degré de rugosité d’'une autre des zones sélection-
nées.

Dispositif électroluminescent selon la revendication
9, dans lequel le motif est un ensemble de zones a
surface rugueuse (285) et de zones a surface non
rugueuse (115) en forme de damier.

Dispositif électroluminescent selon la revendication
9, dans lequel les zones a surface rugueuse (285)
sont prévues pour fournir de la lumiére qui est plus
claire dans une zone centrale de la surface d’émis-
sion de lumiére, et progressivement plus faible au
fur eta mesure qu’une distance par rapport ala zone
centrale augmente.

Dispositif électroluminescent selon la revendication
9, dans lequel les zones a surface rugueuse (285)
sont prévues pour offrir un centre clair avec une lu-
miére elliptique.
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